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Numerical Simulation of Self-excited Oscillating Pulsed
Cavitation Jet of Holed Wind Instrument Type Nozzle
QI Mei, WANG Lifu, CHEN Qingguang. ZHANG Yongchao, ZHAO Jianlong, JU Yongheng

(College of Mechanical and Electronic Engineering, Shandong
University of Science and Technology, Qingdao, Shandong 266590, China)

Abstract; In order to research the cavitation performance of self-excited oscillating pulsed cavitation nozzles, a nozzle
model with a holed wind instrument type structure was constructed by using a Helmholtz nozzle prototype based on
Fluent. The cavitation of the cavitation nozzle in 100 ms was numerically simulated based on the effect of the self-ex-
cited oscillating pulsed cavitation nozzles and multi-phase flow model. Then it was compared with the Helmholtz
nozzle for cavitation effects. The diameter ratio and the arc angle of the upper and lower runners of the holed wind
instrument type structure nozzles were changed respectively to investigate their influences on the cavitation effect of
the nozzles by numerical simulation. The results show that the cavitation effect is the best when the diameter ratio of
the upper and lower flow runners is between 0.5 and 0. 6. When the arc angle is §=50°, the velocity distribution is
more uniform at and the uniform negative pressure region is easier to be formed at the nozzle exit. The cavitation in
the nozzle chamber is symmetrically distributed and hence the best cavitation performance may be obtained.
Key words: holed wind instrument type nozzle; cavitation model; cavitation nozzle; self-excited oscillating pulsed
cavitation jet; numerical simulation
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